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Enterprises of the chemical industry at the eve of the 22d Congress
of the CPSU., Khim.prom. ne,5:366-367 My '61, (MIRA 14:6)
(Chemical industries)
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KHABARGV, V,P,; SHEFiEL', I.A.

Scientific and Technological Conference on the Goordination of

Scientific Regsearch and Experimental Construction in the Rubber

Industry. Xauch. i rez. 20 no.6:55-57 Je '61, (MIRA 14:6)
{(Rubber industry--Congresses)
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Conference on the improvement of the scientific and technieal
information in the rubber, carbon black, reciaiming, asbestos
engineering, and tire re-tireading. 1nﬁustries. .Kauch.i rez. 20
nos735457 JL Yl. - T (MIRA 14:6)

(Rubber industrymCongresses)
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Composite crew organized by the All-Union Scientific Research

Institute of Asbestes Engineering Goods. Kauch.i rez. 21 no.l:

57 Ja '62, (MIRA 15:1)
(Asbestos)
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KHABAROV, V.Po; SHEFIEL?, LoA.

Seientific and technical conference on the coordination of works

on research and experimental design in the éndustr.z gg“ ;;bbir o
i ing uses. Kauch.l rez. 21 no.4:s Ap a

goods for engineering ( Mot

(Rubber research--Congresses)
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Scientific and techmical conference on the mechanization of the

production of shaped rubber goods., Kauch.i rez. 21 no,12353=54

D 162, (MIRA 16:1)
(Rubber industry—Equipment and supplies)
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SHEFTEL', I.A.

Encyclopedia of "Structural materials,"” Kauch, i rez, 22
n0,10:62 0 '63. (MIRA 16:11)
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TUMANOV, A.T., glsv. red., VIAIKIN, A.Ye., red,; GARBAR, i.I.,
red.; ZAVMOVSKIY, A.S., red.; KARGIN, V.A., red.;
KISHKIN, S.T., red.; KISHKINA-KATNER, S.I., doktor tekhn.
nauk, red.; PANSHIN, B,I., kand. tekhn. nauk, red.;
HOGOVIN, Z.A., red.; SAZHIN, N.F., red.; SKLYAROV, N.M.,
doktor tekhn. nauk, red.; FRIDLYANDER, I.K., doktor tekhn.
nauk, red.; SHUBHIKCV, A.V., red.; SHCHERBINA, V.V., doktor -~
geol.-miner, nauk, red.: SHRAY3ER, D.S., kand. tekhn, s
ved.; GENEL', S.V., kand. tekhn. nauk, red.; VINOGRADOV, G.V.,
doktor khoz. nauk, red.; NOVIKOV, A.S., doktor khoz, nauk,red.;
KITAYGORODSKIY, I.I., doktcr tekhn. nauk, red.:; ZHEREBKOV,S.K.,
kand, tekhn. nauk, red.; BOGATYREV. P.M,, kend. tekhn. nauk,red.;
SANDOMIRSKIY, D.M., D.h.., k«nd. tekin. nauk, red.; BUROV, S.V.,
kand. tekhn. nauk, red.; FOTAK, Ye.M., doktor tekhn,nauk, red.;
KUKIN, G.N., doktor tekhn. nauk, red.; KOVALEV, A.I., kand.tekhn,
nauk, red,; YAMANOV, S.A,, kand, iekbn, nauk, red.; SHEFIEL',
I.A., kend. khoz. nauk, st, nauchn. red.; BABERTSYAN, A.S., inzh.,
nauchn. red.; BRAZHNIKOVA, Z.I., nauchn, red.; KALININA, Ye.M,,
mlad. red.: SOKOLOVA, V.G., red.-biblicgraf; ZENTSEL'SKAYA, Ch.A.,
tekhn. red.

[Building materials; an encyclopediz of modern technology] Kon-
strukisionnye materialy. entsiklopediia sovremennci tekhniki,
Glav. red. A.7.Tumanov. Moskva, Sovetskaie enisiklopediie.

Vol.l. Abliatsiia ~ korreziia., 21963. 416 p. (MIRA 17:3)
1. Chlen-korrespondent AN SSS: (for Kishkin).
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Homoprams for determining power losses

formers. Elek. sta. 32 no.7:49-% J1 '61, (MIRA 14:10)
(BElectric transformers) (Electric power distribution)
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SHZFTEL' , I. M.

Ussh 600
Percimmon

Percimmon (Diospyros lotus) in Tajikietan. Priroda 41 No 3, 1952

9. Monthly List of Russian Accessions, Library of Congress, July 1958. Unclassified.
o 2
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TSULAY4, V.I.; SHEFTEL', I.M.
,w‘r'ﬁ-f'&nw"-” R
Prench culture of citrus fruitse in Central Asia, hgrobiologiia no.l:

102-108 Ja-P '58. . (MIBA 11:2)

1, Tadzhikskly nauchno-issledovatel'skiy institut sadovodstva, vino-
gradarstva i subtropicheskikh kul'tur imeni I,V, Michurina, Stalinabad.
(Tajikistan—Citrus fruits)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930013-7"



= -
L IR AT S e ST s e

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930013-7

T e ) e e SR I T o e v 2

L ST c‘"ﬁ i x&&ii ARSI,

Cand Agr Seci - (diss) ";cnerallzatlon of oproduction experience of
trench cultivaticn of citrus crops in Tadzhikisten and its agro-
economic foundation. Stalinabad, 1961. 19 pp; (Academy of Sci-
ences Tadrhik SSR, Division of Agr and Biol Sci }; 200 copies;
price not given; blbllOEPBDby on pp 18-19 (14 entries); (XL,

10-61 sup, 223)

- . :'-'\ L [7 . - . .. N i B A L. .
R R i S AT S - s g AR S NN L I ST

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930013-7"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548930013-7

SHEFTIEL®, I.M.
Main results of the six-year period of trench culture of citrus fz'uits
in Csntral Asia and problems of ite economy, Biul. VNIIGHiSK no.2:
107-115 %57 (MIRA 15:5)

1. Tadzhikskiy nauchnc—igsledovatellskiy institut sadovodstva i
subtropicheskikh kulitur im. Michuriua, gor.Stalinabad.
{Soviet Central Asia--Citrus fruits)
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Yield of Heier lemon on collective farms of Tajikistan.
Agrobiologiia no.2:294~295 Iir-ip 162, (HIFA 15:L)

1. Tadshikskiy sel skokhozyaystvernykr institut,., Dushanbe.
(Tajikistan—Lemon)
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SEeSilLols Conductivily anc aermoeaf of complex semiccnductors in
e ternery system Mnd-Crd-Ni0- -0z Ya. V. Pavloiskiy, I. 7. Shefcal'.

and electrical properzies of materia
- N. Yegorova, Ye. V. Kuriina, %. T. Shet

2.
A e i

al orogerties of semiconcducting barium titanates.
exster-Proskuryakova, I. T. Sheftel!.

ird ¥aticnal Conference on Senmicarductor Commouncs,
2
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vestigation of the electrical conductivity and dielectric permealilicy
f manganese

T
o7 temiconducting materials in the system of the oxides o
and cobait. V. N. Novikov."

gation and electrical conductivity of

Pnysico-chemical investi
emiconductors. T. N. Yegorova, Ye. V. Kurlina,

cobzlto-titanium oxide s
; i. T. Sheftel’.

Report zresented at the 3rd Yational Conference on Semiconductor Compounds,
Xishirev, 16-21 Szpt 1963
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UZUR/Chenistry - Manganese Compounds 11 Sep 52

“Structural Study of the Cul - Mn30, - Oy System," Ye. V. Kurlina, V. G. Prokhvatilov,
I, T, Sheftel!

"Dok Ak Mzuk SSSE" Vol 86, No 2, pp 305-3C7

between the temps 500-1,100°, the compd CuMny0, forms, which has a spinel structure.
Between 1,000 and 1,1000, when the Cu0 content is increased, the solid soln Cuwnp0y is
formed 1lst, When the critical conen is reached, the material consists of a soliid soln of
CuMn;0; in MnBOA and spinel, Presented by Acad D. S. Belyankin 12 Jul 52

DA 235T24
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Tempersturs Mmedsurements -ui the aid of semicon-
dadll resistance thermemaeters. B. T. Kotomiets and
T.. Shaltel . (Phys -Agron. Inst., Lemu:r.nl) Zhur.
Ttib Fis. 17, uos-m(m,) —A thennistor of UOs,.
_ with an elec. deow—wm)ohm:lor 156 X -
15xxom {op. clec condoltbordcrolm -8 ohm 7!
cm. "), had s temp. anﬂ ol 3. lb%/duree in the range 15~
The calibma curve remained u hanged during’
5moudu The: inertia, i.c. lbedmtnecsurylomch
equil. on pudng from 14 to 24°, was the same a3 with a
Hq_dnrmlc N. Thon

COwmln tilwtf uts
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cmm,r\mwnndupn»dw - Control Circuits Apr 51
Thermistors

"New Types of Thermistors," B. T. Kolomiyets, Cand
Tech Sci, I. T. Sheftel’, Engr, Sci Res Inst of
x»u of Communications Equipment Ind

:Mu.mw.wdwnwmmd<o.. No 4, pp 55-57

MMP-li, and MMT-5 thermistors. The thermistors ::
are made with resistances of 1,000-200,000 J at
20°C. They are designed for operation at temp of
-100 to +120°C. Their time const (thermal in-
ertia) is comparable with that of ordinary

= 178161

Gives description and characteristics of MMT-1, ™

dmmw\mwmnddwn»d% - Control Circuits Apr 51
{Contd)

mercury thermometer, i.e;, around 100 sec in air
and 4 sec in water. Submitted 29 Sep 50.

- ,  17em61
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USSR/Physics - Semiconductors, Thermo- Mar/Apr 52
resistances

"New Industrial Thermoresistors," B.T. Xolomlyets,
I.T. Shetf'tel!

"Iz Ak Nauk SSSR, Ser Fiz" Vol XVI, No 2, p 230

Abbreviated text of report, published in "Elektriec-
hestvo" L, 1951, and in the booklet "Thermoresist-
ances, Semiconiucting Resistances," 1950. Samples of
resietances with a thermal coeff of -3% on 1°¢C at
relatively low resistance (1.103 to 2.10°C) were pro-
duced by applying mixts of Cu and Mn oxides. These
resistances show great stability and long service

220T101

life in the range of -100 to ¢120°C. At present 3
types of resistances are produced; they may be em~-
ployed for temp control and compeasation of elec
measuring instruments, etc, Their inertia is of the
order of Hg thermometers.

2207101
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S}[EFTEL’ I.T. (Leningrad)

Semiconductor thermocompensators used for temperature éompensation

in lipear resistances having positige thermal coefficients, Avtom,

{ telem. 1l no.2:215-230 Mr-Ap '53, (MLRA 10:3)
(Thermostats)
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KOLOMIYRTS, B.T.. SHEBFTRL!. T.T.- mmyTEs va Voo PAVIOVA 0.1,

B U Lee WDES Ga wuTITIBLULE and tNeis 116148 Ol Loow nadiotern, 1
elektron 1 no.8:1177-1185 Ag '56, (MIRA 10:1)

1, Nauchno-issledovptel'skiy fnstitu’ Ministerstva radio-tekhnicheskoy

promyshlennosti.

(Pharmistors)
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PAVIOVA, G.I. (Leningrad); SHEFTEL', I.T. (Leningrad)

e

Analysis of thermistor performance in thermal cont?ol
systems based on the use of relay effect. avtom, 1.

telem. 17 no.6:549-558 Je '56. (MLRA 9:10)

(Thermistora) (Blectric relays)

S R R R G AR, RO TG TASE

2o
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SHEFTRL', Iosif Teodorovich, kend, tekhn, nauk; ACHKINADZE, Sh.D,, insh,
red.; FREGER, D.P., tekhn. red.

[Taermistors] Termosoprotivlieniia, leningrad, Ob-vo po rasprostrane-
piu polit, i nauchnykh znanii BSPSR, 1957. 60 p. (Poluprovodnikd,

no.3).

(MIRA 11:7)
(Thermistors)

iy
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AUTHOR:

TITLE: The Electric pProperties ©
(Rusaian).

PERIODICAL: Zhurnal Tekhnicheskoi Fiziki,
(U.S.S.R.)
Received: 2 / 1957

ABSTRACT: Phe present papeTl discusses the

: 08/23/2000

RS

KOLOMIEC,B.T. dgFTEL!, I.T+» KURLINA,E.V-
f Some Qxide Semiconductorsg

PA - 2044

1957, Yol 27, NT- 1, PP 51-7¢2

Reviewed: O ] 951
principal results of the in-

vestigation of tiie electric properties of composed copper-
manganese and cobalt-manganese oxide gemiconductorse. The syn-
thesis of the sample of various compositions (on the basia of

the systems Gu0 - MnO - 02 a

nd CoO - MnO - 02) took place by

means of the simulteneous alkalinic precipitation of the hy-

dretes of copper oxide and man
and manganese oxide) from the
The production method is discu
were burned into the samples.

ganese oxide (or cobalt oxide
nitric salts of these metals.
sged in short. Silver contacts
The composition of the gamples

is i{llustrated by means of triangular diagrams.

£ the electric

arameters (i.e. of

At first the degendence 0 P

the electric conductivity an

electrons) on the compositio

d of the activation energy of the
n of the samples 18 investigated°

Resistances ¥ere measured by means of & Wheatstone bridge
with pulse—like faeding. Experimental results are illustrated
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PA - 2044
The Electric Properties of Some Oxide Semiconductors.

‘ by means of diagrams and show the following results: On the
basis of mixtures of copper oxide and manganese oxide it is
possible to obtain a gamma of semiconductors with conductiv-

ities of from 107 to 10" ohm™ '.cm”'. The constancy of the
activation energy of this system within a wide range of the
ratios Cu:Mn is interesting. According to their composition
CO-MnO—O2 semiconductors have conductivities of from

10_} to 10-9 ohmm1<:m-1 and a considerably greater activation

energy. The radiographic analysis showed i.e. that, in con-
nection with the synthesis of samples, new chemical compounds
are created which are discussed in short. Alsc the results of
microscopic investigation are discussed or the basis of
several illustrations. Accordingly, both groups of semiconduc-
tors consist of different crystalline phases; in by far the
largest number ¢f cases they have spinell structure. Rext; the
connection between electric conductivity and the microstruc-
ture of the material and with the structure of the crystal
lattice is investigated. Among othler things, it is probable
that in the samples under investigation reciprocal solid
solutions are formed at temperatures of more than 800° between

Card 2/3
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PHASE I BOOK EXPLOITATION 1207
Nauchno-tekhnicheskoye obshchestvo priborostroitel’noy promyshlennosti.
Moskovskoye pravleniye

Primeneniye poluprovodnikov v priborostroyenii; trudy konferentsii
(Use of Semiconductors in Instrument Making; Transactions of a
Conference) Moscow, Mashgiz, 1958. 258 p. 20,000 copies printed.

Ed. (Title page): Chlistyakov, N.I., Doctor of Technical Sciences,
professor; Ed. (Inside book): Monastyrskaya, A.M., Engineer;
Tech., Ed.: Uvarova, A.F.; Managing Ed. for Llterature on
Machine Bullding and Instrument Construction (Mashgiz):

Pokrovskiy, N.V., Engineer.

PURPOSE: This book is intended for scientists, engineers and
technicians working in the field of instrument making and for

teachers and students of technical vuzes.

card 1/5
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Jse of Semiconductors in Instrument Making (Cont.) 1207

COVERAGE: The articles in this collection describe semiconductor
components of modern instruments, the physical basis of their
applications, the principles of designing instruments equipped
with semiconductors, and practical experlence derived from the
application of these instruments in varlous fields. No
personalities are mentioned. There are 111 references, of
which 54 are Soviet, 29 English, 17 German, 8 French, 1 Polish,
1 Czech, and 1 Japanese. References appear at the end of each

article.

TABLE OF CONTENTS:

1. Chistyakov, N.I., Doctor of Technical Sciences, Professor.
Semiconductors and Their Role in Modern Technology

5. Sheftel', I.T., Candidate of Technical Sciences.
EE?EIEEB;S_EEB Their Applications
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8. KXolomiyets, B.T., Doctor of Technical Sciences, Professor.
Photoresistors and Their Basic Parameters gl

9. Kosman, M.S., Doctor of Physical and Mathematical Sclences,
and Kolesova, 0.I., Engineer. Photoresistors Made of

PbO

10. Gutnikov, E. Yu., Engineer. Metsallurgical Photorelays
With Photoresistors

114

119

11. Zhuze, V.P., Candidate of Physical and Mathematical
Sciences. Application of the Hall Effect in Semiconductors 135

12. Zheleztsova, T.P., Engineer. Experimental Investigation
of Rectifier Current Meters With Point-contact and Junctilon

Germanlium Diodes
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13. Dolbnev, E.N., Engineer. Some Possibilites of Temperature
Compensation in Detector Voltmeters 166

14. Gimoyan, G.G., Candidate of Technical Sciences. Protective
and Automation Relays With Semiconductor Rectifiers 173

15. Ukhanov, Yu. I., Engineer. Modulation of Infrared Rays
by Electric Current in a Germanium Diode : 199

16. Kolenko, Ye. A., Engineer. Thermoelectric Cooling ,ahd
Its Application in Instrument Making ' 123

17. Verbitskaya, T.N., Candidate of Technical Sciences.
Variconds [Seignetto—'Ceramié Capacitors] and Their

Applications 231
18. Mikhaylova, Ye. K., Candidate of Technical Sclences.
Investigation of Varicond Performance 246
AVAILABLE: Library of Congress . JP/ksv
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Theviaistors; Characteristics, Design and Applicatilons 699

At thermistors and their dependence on a number of factors. Exainnpiles
~¢ the practical applications of thermistors are given. The desiin
and Lasie characteristics of industrial types of thermistors prodtucad
i ihe Soviet Union are discussed. The author complalns that larg:
sroups of technical people still are not familiar with the charester-
istics and parameters of the various types of thermistors. The
pressnt brochure represents, in part, an attempt to disseminate thl:
information and data. It 1s not an exhaustive treatment of the
subject, and does not contain data on thermistors produced by
foreign (non-Soviet) firms. No personalities are mentioned. Thore
are 49 references, of which 44 are Soviet (including 3 translations),

3 german, 1 English, and 1 French.

TABLE OF CONTENTS:

N

Introduction
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Thermistors; Characteristics, Deslin .ad Applications 699
ch. I. Fundamentals of Thermistor Production

1. Basic requirements of semliconductor mater‘als

o. Fundamentals of the production process

Basic Parameters and Characteristics of Thermistors
Basic parameters of thermistors
Dependence of reslistance on temperature
Static volt-ampere characteristics
Dynamic characteristics

Ch. ITI. Thermistors in Present-day Technology
1. BRasic operating principles of thermistors in circuits
2, Small loads
(a Temperature measurement and control
3 Temperature compensatlon

b
%c) Measurement of humildity

3, lLarge loads
(a) Automatic control and signalling systems utilizing the

relay effect
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Joltage stabilization

Measurlng power at ultranigh ‘requencies

Measuring vacuum

Qvervoltage protection

Starting resistances

Time relays

h indirect heating

Static electrical characteristlics of thermistors with

indirect heating
yarlable resistors without sliding contact for remote

control
(¢} Measuring the velocity of gases and 1iquics
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Ch. IV. Industrial Types of Thermistors
1. Resistance thermometers
2, Thermistor compensators
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Electric properties and structure of complex oxlde semiconductors,
Fiz. tver. tela 1 no.2:227-241 F !'59. (MIRA 12:5)
{Semiconductors)
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4,3000 B006,/B06T

AUTHORS: Burkin, A. Doy Sheftel', I. T.

\

A N \
TITLE: k Cobaltjﬁgpganese Oxide SemiconductoéyBolometer Y

p=RICDICAL: Fizika tverdogo tela, 1960, Voi. 2, No. 2, DPPe 288-29¢€

TEXT: In the present article, the authors describe g method of measuring

the characteristics of oxide—semiconductor volometers as well as the
construction and the parameters of three bolometer types. Fig. 1 shows

the principle of a bolometer circuit. Bolometers are usually character- vx/
jzed by the following main parameters: 1) dimensions of the reception

area of the active element in mm@; 2) resistance 320 of the active element

in mohms at 20%c; 3) operating voltage U in volts; 4) sensitivity Sg 1a

v/wt or vucmz/w at the modulation frequency f of the light flux; 5) time
constant 1 in msec, which characterizes the thermal inertia of the
bolometer; 6) noise emf U, of the bolometer in Vi epl 1) sensitivity

threshold Wthr in watts, which is equal to the radiation power ané to
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the effective noise of the bolometer Una

constant some
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Concerning gensitivity and time

details of the methods of determination are discussed in

more detail., The authors constructed three oxide—semiconductor bolometers

cobalt-manganese, one
a glass backing: b

on the basis of
a quartzy and one with

and BKM-4 (BKM~4)Q The first two are especially <uited as recelvers of
jnfrared spectroscopes. Figs.
of these two instruments.
as a contactless telethermometer in

industry. The main parameters of several bolometers of the above types

1ight eneTrgy in
constructional details
(construction Fig. 4) is used

are given in Table 2. The reception area COVEIS 0,7 to 5 mmz;
the current-voltage characteristics of the
these three types for a reception area of 2°0.5 mm

and for gifferent T-valuese.

0.95-2:9 mohms »
volometers of
air at 20°C

which was constructed by 7, N
source; the light flux was modulated with

APPROVED FOR RELEASE: 08/23/2000
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Cobalt-manganese Oxide Semiconductor Bolometer S/181 60/002/02/18/033
B006/BO6T

(10 cps), the signal was amplified by 10° times. The noise level was
also measured by means of a PIB-1 instrument, howzver, without irradia-
tion of the reception element. T was also measur:d by means of this
instrument. Fig. 6 shows the frequency characteristics of three
instruments of the BKM types. In conclusion, the authors thank
Professor B. T. Kolomiyets for thé organization ¢f the investigations,
T. N. Yegorov for participation in the construction, and V. N. Novikov
for advice. There are 6 figures, 2 tables, and 12 references: T Soviet

and 2 British.

SUBMITTED: March 31, 1959
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AUTHORS: Burkin, A.L., Engineer, Filippova 0.N., Engineer, sneftel!, I.T«,
Candidate of Technical Sciences zLeningrad) — -

) /}4 H
TITLE: Thermoresisgg?'KMT-14 ¢

PERIODICAL: Elektrichestvo, 1960, No. 5, PP- 11-73

TEXT: A number of thermoresistors with various parameters were developed in
the USSR and are pmanufactured for the industry at present. If the ambient
temperature exceeds 180°C, however, they can not work Teliably for a long time.
The design and characteristics of the new thermoresistors KuT-14 are given here.
They 8are provided for working at temperatures up to 300°C. The design is sho®n
in Fig. 1 and the dimensions are given. The gemiconductor element of the KHT-14
is made in the shape of a bead (diameter = 0.5 mm) from & mixture of cobalt- and
manganese oxides. The thermoresistor KMT-14 can be used at jncreased numidity,
in water, and aggressive liquids. The dependence of the resistor on temperature
js shown in Fig. 2 for some types of the KMT-14. The static characteristics for
such a type, taken at various ambient temperatures, are shown in Fig. 7 It may

Card 1/2

APPROVED FOR RELEASE:

08
/23/2000 CIA-RDP86-00513R001548930013-7"



E=/3/ooo CIA-RDP86-00513R001548930013-7

el 2—"‘:““_—"‘*—:' i AlIEAAenn STIIN Ll

- e Lo e —

80155
Thermoresistor KMT-14 s/1e§7£5/ooo/os/16/oze
BOOT,/B008

be seen from them that the KMT-14 can be used as pickup in systems for the auto-
matic control of temperature and in fire-alarm inatallations (Ref. 4). The
maximum working temperatures must however not exceed 150-200°C in these cases.
The KMT-14 can be used at temperatures up to 300°C in circuits which work
according to the principle of the Wheatstone bridge. The gtability of the L/f//
resistor KMT-14 was checked at 300°C on a great number of types. The results

are listed here in a table. They show that an aging at 300°C for 300-400 hours
during the manufacturing process is sufficient as a rule for stabilizing the
thermoresistor. Such thermoresistors also show a satisfactory stability in

the further course over the total range of the working temperatures. There are

4 figures, 1 table, and 4 Soviet references.

SUBMITTED: September 30, 1959
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g 4_' .770 0 (//,ﬂ,, Y 0) B104/B102

ATTHORS: shefteli . I T . zaglavskiy, &. 1 , Kurlina, fe V., and
Lekster~Proskuryakova- G. It.

TITLE: Electrizcal properties and structure of complex oxide
semiconductors. 11 The systems MnOwCOO~HiO-02 and ln0-Cul-
§20-0,

PERIODICAL. Fizika tverdogo tela. v. 5 NO. 9. 1961, 2712-2725

TEXT: In previous articles, the authors have ijnvestigated *the electrisal
proparties and the structure of the binary systems Mn-Cu. kn-Co Cu-Ce:
and Co-lii. as well as of the ternary system Mn0-Cu0-C00-07 (DAY SSSR. 86
2. 305 952 ZnTE, XAVII, *1) 51, 19573 FrT, I 2, 277, “959; FIT, s0-;
v, I1. 50, 1959). Here. the authors report on the dependence of the
~onductivity © of the above systems on their composition and structure.
The production of the samples, the method of X-Tay diffraction studies.
and the electrizal measurements have peen described in previous articles.
The following annealing temperatures have been chosen in order to ensure &

2

hetter sintering. For copper'nickel material between 1000 and +100°¢, for
card 1/&
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Electrical properties and .. B104/B8102

rickel-manganese material between *300 and 155000; for ma%terials containing
Co, Ni. and NMn between 1200 and 1450°C, and for sys*ems of Cu, Ni, or Mn

cxides tetween 1030 and 1300°C The relation between the conduciivity of
nha systems lnO-NiQ-0p and CuQ-Ni0-02 at room iemperatures and their

mposition was studied It was found that ¢ shows a maximum in nickel-
rgansse semiconducftors in connection with the formation of NiMnZOA\ This

£
m

compound has a cubic spinel structure, It is formed purely in ccmpositions
®ith Ni . Mn = * ; 2 and if the synthesis temperature is 900-1000°C.
Annsaliing at 1300°C partly dissociates the spinel, and the conductivity
drcps Ir the system of copper and nickel oxides, o shows a maximum and
“he aztivrasion ensrg ZXE a ninimum. These extreme values are related with
“hz formssion of solid sclutions between the two oxides. The investigaticr
~f the femperature dependence of o for th: systems Mn0-Co0-Ni0-0, and

HnO Cu0-N:i0-0, showed that the law o = A exp/A E/2kT) (1) s well
satisfied for all compositions at *temperatures from 20 %o 200° C Table 2
shcews data on these semiconductors. A measurement of the thermo-emf at
roor terperature showed that all maferials of the sysiem MnO-CuQ-¥iQ-02
investigated had a p-%ype conductividy In the system cf Mn, Hi. and C:
cxides cne group f sexiconductors has a p-type conductiviiy. and -he
Ca-d 2/8
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1

cther has an n-type conductivity (Fig. 2). For the Mn0-Co0-Ni0-0O, system.
scpper-cobali-manganese semiconductors, and the system of iin, Co, arnd Ni

2zides. the conductivity hardly changed with strong changes of the cation
zomponent of the material The formation of materials with a conducziivity

2f up =2 5 ohm™' :im’' is characteristic of the system MnC-CuQ-¥i0-0,. The
role of -ations irn the conduction mechanism. the structure of the crystal
phases for semiconductors of the systems MnO-CoO-NiO- 0, and MnO-Cul-¥NiO- Oﬁ,
ard the sation distribution in the spinels are thoroughly investigated.
it 1s 2cncluded tha®t the electrical parameters of the semiconduciors
investigated are a function of their content of manganese cations. The
redominating role of manganese with respect to the conductivity of the
semizonductors investigated is explained by the presence of Mn icns of
di:fferen walences in the octahedron cavities of the spinel. Ni, Cu arnd
Co cccur simultaneously as bivalent zations in the semiconduciors. The
effect of manganese on the conductivity of the semiconductors invastigated
~an be very well explained by comparing the electrical properties of
semiconductors coutaining manganese with those without manganese bu-
“herwise of the same composition In a later article, suczh a sys®em
Card 3/a
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{Cud €20-%1i0-0-) w11l be :nvesiigated N. P. Potapoev is mentiored. Thsz
authors thank B T Kolomiyets for interest, V. G Prokhvatilov for
deterpining the phase compositions of the semiconduciors, as well as
Z V Karachentseva and &4 1I. Zharinova for participating in the
determnination <f the cation distritu*tion There are 9 figures, 3 tables,
and 13 references:; 5 Soviet and ‘0 non-Soviet. The three most
important referenc to ZIrgli sh language publizations read as follaws;
Il Kamziyama, 2. 1 r

es zli
iara. J. Appl. Phys., Jaoan, gl; 400, 1952; R. R Heikes,
W7 D Jchnston, J Chem. Phys., 26, 3, 582, 1957; F. J. Morin, Bell
Syst Tech J , 37, 7047. 193

STBLIITTED - April 25, 06"
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AUTHORS: gheftel!, I- T.,

L.

Kurlina, fe. v., and Tekster—?rosk

operties and structure of complex oxide

TITLE Electrical BT
semiconductors. 11I. The sysiem CuO-CoO-‘-;IiO—O2
TERICDICAL: rizika tverdogo tela, V. 3, no. 9, 1961, 2726-2734

cture of semiconductors pelonging to
s are compared with
and belonging to the
4 at finding tne role
Trorcugh
wad thal

and the stru
tudied. The result

ntaining manganese
Tt was aime

TEXT. The conductivity
@ CuQ-CoQ-1i0-0p are s
s of semiconductors cO

Lin, Cu, Co, and Ni oxides.

ian the conduction mechanism of these pnaterials.

jons of tle serperature dependence of conductivity gno

sture dependence af ¢ is not only 2 funotion of the cation
nly valid

+
L

9

of

W k5D

[
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Itz
in

r e

s of the material The law § = A exp(—[&B/ZkT) is ©

v anall temperature ranges. 1t was established tnat there 1s 1o

hip beiween the elecirical parameters and the cation coxponent of
oxid emiconductors (as is the case with semiconductors
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“lectrieal properties and ... B104/B102
-aining manganesz). A%t certain mixture ratios, ¢, AE, and 4 will nc
srly change with small changes of the cation componen’r tut also if the

thorral treatment is changed. Materials containing chiefly N1 oxide
possess the lowest conductivity and the greatest A. Unlike binary and
ternery manganese systems, no thermally stable crystal phase with a stinel
st-ioturs is formed in materials produced on the basis of Cu, Co, and Hi
~xides The formation of thermally stable spinel-type compounds is
s2ttribated to the manganese cations. The effect of thermal treaument in
21r a% various temperatures has been studied in a number of tests. It was
“nind +that a thermal treatment at 500-700°C will increase 0, bau one at
g00°C will decrease ¢. The change of resistivity of the samples as a
fyr:%ion of the annealing time at 600 and 800°C was also studied. The
results are shown in Figs. 6 and 7 The influence of oxygen on the
~ordictivity during thermal treatment was studied in test series performed

ir various gas media and in a vacuum of ~107 3 mm Hg. It was establishesd

th r affect of thermal treatment on ¢ is connected with arn
iuction during the annealing process. Annealing in oxy
es d as nmuch as a thermal treatment in air zher
ad that the partial pressure of cxygen influenczes the
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ropductivity. Annealing at 600°C in a neutral gas decreased ¢ considerably
but annealing at 600°C increased d. Annealing at 600°C in vacuo did not
cssentially decrease the conductivity. The results are finally discussed,
and it is noted that the electrical conductivity of the materials
investigated is not only a function of the cation component but elso =
function of the stoichiometric digturbances (changes of the metal-to-cxygen
ratio). The low thermal stability ig related to the formation of

compounds between the initiel components. In the semiconductors
investigated and also in materials containing manganese. the conductivity
ig related to the ion content of one and the same material in various
valence states These are Mn cations in materials containing manganese,
and in Co and Cu ions the semiconductors studied. In materials containing
manganese, the number of Mn cations remains practically constant during
annegling. In materials without in, the number of metal-cation pairs is
increased during annealing at about 600°C, which is due to additional oxidae
tion. Therefo 6 increases. The authors thank B. T Kolomiyets for
interest, 4. I slavskiy for a discussion of the results and V- G
Prokhvatilov

tables, and

-

a )
r X-ray diffraction studies. There are ¢ figures,
references: 4 Soviet and 2 non-Soviet
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SHEFTSL', I.T., kand,tekhn.nauky 55GiIEA, I.1., inzh.; FILIFIOVA, C.L., inzhd
CILBUTAIGYA, 2.3., insh,
Quick~respinse bead—tjﬁé thermistors. Vest, elektroprom, 34 no.f:71-
73 Ag 'f3. (1IRA 16:9)
(Thermistors)
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AUTHOR: Sheftel', I. T.; Pavlotskiy, Ya, V. 76
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: none 6

TITLE: Electrical conductivity and thermoelectromotive force in some manganese
v

spinels
SOURCE: Fizika tverdogo tela, V. 7, no. 11, 1965, 3yu5-3447

hLotify 'y
TOPIC TAGS: electric conductivity,
' 4

2 yti, by (;
manganese compound, thermoelectromotive force

ctrical conductivity ¢ and thermoelectromotive
force o of the cubic spinels CuMngOy, LiMna0Oy, NiMn,04 and MnCoz0y, the tetragonal
spinel CoMn,0y and a number of ternary solid solutions in the system of Mn, Co, Ni and
Cu oxides. The values of o and o were measured as a function of temperature in the
200-1100°K range. It was found that o always increases exponentially with temperature|.
A change in sign was observed for a as a function of temperature in NiMnzOy. This and]
other variations in the temperature relationships for a are not reflected in the cor-

responding relationships for o. The formula

\
ABSTRACT: The authors study the ele

.« -_—— .. W M .

' TP Y - v o
M?l*M“vx gl—FﬂM“l:;Iﬁgg!—&l[Meﬁl-a)Mﬂ&(l-a)(z-q\Mn.‘:’u-s)u_,)] o,
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is proposed for manganese spinels of the type

Me,Mn,_.O, (0 << x < 1),

where Me = Ni, Co or Cu T -
0 <! and 0< oLl

This formula may be used for explaining the values of o and & as functions of compo-

sition due to variation in the ratio of trivalent to tetravalent manganese in octa-

hedra., The authors thank B. T. Kolﬁ'{iﬁs for constant interest in the work, V. P.

_%%‘%L. S. Stil'W4fs and E. Ye. Vaynshfeq# for useful consultation, M. V. Golomol-
fo%i,s hesizing the LiMn,0, and stoichiometric NiMn,0, spinels, and_V. G.
b

A

1 Prokhva and Ye. I. idin for x-ray structural analysis of the specimens. Orig.
art. has: 2 figures, 1 formula. -
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TITLE: Electrical conductivity and thermal emf in the eystem of Mn, Co, Ni and Cu
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ductors were measured over a wide temperature range (200-1100°K) in the ternary sys-
tems' Mn0-Co0-Cu0-~0, and Mn0-Co0-Ni0-0,. 1In additicn, cubic spinels NiMn,0, contain-
ing active oxygen and LiM;%pq were studied. The dava indicate that Co, Cu, and Ni

ABSI’%CT: The electrical conductivity ¢ and thermal emf a of a series of semicon-

enter into the composition/of the compounds in the form of divalent ions, and that the
mechanism of gonductiv;tg s based on a mechanism of migration of charge carriers be-
tween the Mn®" and Mn“ jons, located at octahedral positions of the spinels. 1In the |___
temperature dependence of g (up to 11009K), no seguents of impurity and intrinsic con-
ductivity, characteristic of band semiconductors, were observed. The change in the

sign of a for NiMnz04 and inflections in the temperature dependence of a for a series | __

1/2 uDC: 5”6.711—31+5“6.73-31+5u6.7“-31+5Q6.56-31
Card
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of compositions practically are not associated with any changes in the temperature de- .

1

|

i pendence of g. In the 200-1000°K range, 0 increases by 5 to 6 orders of magnitude,

| whereas a is very small and changes very little with temperature, indicating a very

‘ high concentration of charge carriers and a slight dependence of this concentration on

\ the temperature. This shows a very low charge carrier mobility. The authors are sin-

| cerely grateful to B. T. Kolomiyets for his constant interest and attention to this

' work and to E. Ye. Vaznshtezn for a useful discussion; they also thank M. V. Golomol-

\ zina for synthesizing the spinels LiMny04 and stoichiometric NiMnyOy, V. G- Prokhvati-

| lov and Ye. 1. Gindin for an x-ray structural study of the compositions, and V. N. |
Novikov for providing the results of his investigatiomn of the system of Ni and Mn
oxides. Orig. art. has: 5 figures, 7 formulas. - 1
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SOURCE: Radiotekhnika i elektronika, v. 11, no. 5, 1966, 907-915

TOPIC TAGS: thermistor / ST5-1 thermistor

% \0
ABSTRACT: Technical data of a¢ new industrial ST5-1 thermistor is reported, and its
possible applications are described. The pellet-type S5T5-1 thermistor is made from
Ce-alloyed BaTi0, and has these nominal characteristics: resistance at 20-~25C,
20--150 ohms; maximum temperature coefficient corresponds to 120--120C; resistance at
990--200C, 30 kohms or higher; resistance ratio, 1000 or higher; temperature
coefficient of resistance at 125~~135C, 20% per 1C or more3 working-temperature range,|
=20 +200C; positive temperature coefficient of resistance exists within 120--190C;
maximum power, 0,8 wj minimm power 10 mw; dissipution factor, 4 mw per 1C; time
constant, 10--15 sec; life, 3000 hrs. Plots of thermistor resistance and temperature |——
coefficient of resistance vs. ambient temperature and thermistor I-V characteristics
are shown. After 1 year of shelf storage, the thermistor resistance increases by _
5--19% and then remains stable; 8000 thermal cycles at 50--200~~50C practically did |
not affect the R-T curve. Possible applications of the new thermistor, such as

UDC: 621-316.825-2:621'382.5

Card_1/2 ‘
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' in detail in |
temperature control, current limiter, flow meter, ete. are considered
| the articles by O. Saburi et al., (IEEE Trans., 1963, CP-10, 2, 53) and by
I. I. Courtin (Westinghouse Eng., 1962, 22, 4-5, 1165. Orig. art., has: 12 figures,

3 formulas, and 1 table. _' [03]
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